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Abstract: NS2 is a network simulation tool with high efficiency. Users need to estimate a large number of

measurement parameters when designing the NS2 script, which leads to a certain degree of subjectivity. The

analysis result will be more convincing if those measurement parameters can be consistent with the actual flow. IP

Trace can reflect the most actual network traffic condition, providing assistance for research fields including

network behavior, acquisition of simulation parameters, QE evaluation, etc. This paper proposed a NS2 script

generation method based on the actual IP Trace. The core idea was to make the NS2 script parameters came from

the measured data as more as possible. The paper introduced all the related solutions including acquisition of data

source, design of the rule input,

calculation method of measurements and scheme of NS2 basic script

generation.Under the support of the scheme, the IP Trace owner can provide the third-party NS2 script service.
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Vn={Rulescript. Trule. Rulelist. Rule.
Ltime. Flownum. Delay. Protocol. Flowpro-
Packetsize . Stime . Etime . Bandwidth .
Interval . Rprotocal . Rflowpro . Num .

Znum};
PA:
Rulescript->  Trule Rulelist 1)
Rulelist->Rule Rulelistle 2)
Trule->trule { Tracetime Ltime
Flownum Trulelist } 3)

Trulelist-> Bandwidth Delay
Protocal Flowpro Packetsize Interval (4)

Tracetime->tracetime:timenum (5)
Ltime-> Itime:Znum (6)
Flownum-> flownum:zint @)
Bandwidth->bandwidth:Znum:Znum ¢~ (8)
Delay->delay:Znum|e 9)
Protocal-> protocol:int:int|e (20)
Flowpro-> flowpro:int:int|e (11)
Packetsize-> packetsize:zint:zint|e (12)
Interval-> interval:Znum:Znumle (13)
Num->zpoint|int (14)
Znum->zpoint|zint (15)
Rule->rule-int { Rulelist } (16)

Rulelist->Stime Etime Bandwidth Delay
Rprotocal RFlowpro Packetsize Interval  (17)
Stime-> stime:Num:Znum|g (18)
Etime->etime:Znum:Znuml|e (19)
Rprotocal-> protocol:tcp|protocol:udple  (20)
Rflowpro-> flowpro:ftp[flowpro:cbr|e (21)
intv zint A1 zpoint 75 AAE 7B, IE
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int="[1-9]\d*(0$ (22)
Zint="[1-9]\d*$ (23)

zpoint=_[1-9)\d™\\d*O\\G*[1-9]\d*$  (24)
timenum="Md{4}\.(0[1-9]2[0-2])\.(O[1-9]|

[1-2][0-97)\:(0[1-9][1[0-2])\:

[0-5][0-9]\:[0-5][0-9]$ (25)

K LTS AR 2 N 1 PR IE B 2 1 4

HAF A NS2 ARG, eIl FER A T
WEB 1 4 7 SR AL N 5 28001 SCRF
FH P BRI A 2 AR F P S NI S 40 &R
4 H B AR

v HRAN AR —B ot

P51 2y P 08 0 A A v 38 73 25 B ) A7 AR

PIRERIRFR, bhln, I b A EOK T

GIFTE] Cetime>stime), PR 75 25 A 40

MIA ) S 30T — B A, DAORIEA:

Jit NS2 U BIAS 1R 38 S 4 2 TE R TG IR 1
BATE SR R A= BB

[HRFR, MSBHEKR, SMMSHE5RSH

[R5 IFor Al T A M 18

4.1 BHESRIE—H S

BN — B A3

> FJEF| NS2 UM, flownum<150.

> JEHILEH EAANT I, HAREG
e

I B
1T packetsize Al interval +& cbr (1] @1,

ftp ANFLE, Kl

> (flowpro,packetsize) ', # flowpro H* cbr
Eefsl v 0, MIASRE & packetsize.

> (flowpro,interval)#, # flowpro H cbr
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>  (bandwidth,packetsize,interval) ', %
bandwidth=a:b, packetsize=c:d,
interval=e:f; H T =/NZ50 2
bandwidth*interval= packetsize/1024, it
Pl a*e<=c/1024, b*f>=d/1024.

> (flownum, protocol, flowpro) ', %
flownum=n, protocal=a:b, flowpro=c:d,
D HE T B A R A A A2 a+h>0,
c+d>0, n%(a+b)=0, n%(c+d)=0, X H
T tep ¥ AT BAA cbr BX ftp, 1M udp i A
AEA cbr, [RlUL tep ALK T ftp 1=
AR, B (n/(a+b))*a>=(n/(c+d))*c.
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> (stime,etime), i% stime=a:b,
etime=c:d, | a<c, b<d.
H - packetsize fil interval J2 cbr ))& 1,

ftp HANAEAE, H. tep AT LK cbr B¢ ftp, 1M



udp 7t HBEA cbr, [Alk:

>  (flowpro,packetsize) 4, #i flowpro A
ftp, NI AfEi%E packetsize.

> (flowpro,interval) ', # flowpro 4 ftp,
MIABE W & interval o

> (protocol,flowpro) 7, #7 protocal >4 udp,
| flowpro K g4 cbr.

—IJuH—EE S

>  (bandwidth,packetsize,interval) 4, #
bandwidth=a:b, packetsize=c:d,
interval=e:f; T =M% 2
bandwidth*interval= packetsize/1024, it
Pl a*e<=c/1024, b*f>=d/1024.
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PLE R ZE0H ) protocal . flowpro, %
flownum=n, &4 Z%+ protocal=a:b,
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i+ protocal 2y tep X flowpro A ftp 1)
WA N tep W), d 4% udp Vi, N
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stime=nstime-basetime (26)
etime=netime-basetime 27)
protocol=nprotocol (28)
bandwidth=nbytenum/
((netime-nstime)*1024) (29)

interval=(netime-nstime)/npacketnum (30)
packetsize=nbytenum/npacketnum (31)
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T4 2 % UDP i, FLlETH RGPk
TR AN TCP it /il 3 ATEG B ds
SRR R Gu Ja LUK NS2 A ST A0k
NEF 7] 2 v rule-1 HER 3, FHPAE rule-1
HIRE T R ZSH vl 4 9 BT R
Bl 2 | rule-2 [R5y, rule-2 A FEE T
#5377 RS HL i) 5% T 749 2 H rule-6
B4, HFPRIEE rule-6, rule-6 & RGi4E
% rule-1~rule-5 A= B35 2 trule FIFLN . 3%
3 4 rule-1~rule-10 %§ Rif¥) 10 4% IP 3t (1) 740
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trule {tracetime:2013.01.22:00:00:00
Itime:10 flownum:10 bandwidth:0:150
delay:20 protocal:4:1 flowpro:2:3
packetsize:100:1500}
rule-1 {stime:1:1.5 etime:1:2 bandwidth:10:20
delay:15 protocal:udp flowpro:cbr
packetsize:900:1000 interval:0:0.1}
rule-2 {stime:0:1 etime:1:2 bandwidth:100:150
protocal:tcp flowpro:cbr
packetsize:1400:1500}
rule-3 {stime:0:1 etime:3:4 bandwidth:50:100
protocal:tcp}
rule-4 {stime:2:3 etime:2:3 bandwidth:10:20
delay:30 protocal:tcp}
rule-5 {stime:3:4 etime:6:7 protocal:udp

interval:0.15:0.2}

Al 2: NS2 AR A
rule-1 {stime:1.06 etime:1.54 bandwidth:19.65
delay:15.00 protocal:udp flowpro:cbr
packetsize:914 interval:0.05}
rule-2 {stime:0.00 etime:1.01 bandwidth:143.45
delay:20.00 protocal:tcp flowpro:cbr
packetsize:1483 interval:0.01}
rule-3 {stime:0.00 etime:3.25 bandwidth:58.06
delay:20.00 protocal:tcp flowpro:ftp}
rule-4 {stime:2.11 etime:2.96 bandwidth:16.26
delay:30.00 protocal:tcp flowpro:cbr
packetsize:1110 interval:0.07}
rule-5 {stime:3.44 etime:6.33 bandwidth:0.88
delay:20.00 protocal:udp flowpro:cbr
packetsize:164 interval:0.18}
rule-6 {stime:0.00 etime:0.88 bandwidth:16.85
delay:20.00 protocal:tcp flowpro:ftp}
rule-7 {stime:0.00 etime:1.87 bandwidth:6.50
delay:20.00 protocal:tcp flowpro:cbr
packetsize:1480 interval:0.22}
rule-8 {stime:0.00 etime:1.00 bandwidth:143.45
delay:20.00 protocal:tcp flowpro:ftp}
rule-9 {stime:0.46 etime:1.48 bandwidth:18.59
delay:20.00 protocal:tcp flowpro:cbr
packetsize:1464 interval:0.08}
rule-10 {stime:1.46 etime:3.14 bandwidth:13.59
delay:20.00 protocal:tcp flowpro:ftp}
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set n0 [$ns node]

set r0 [$ns node]

$ns simplex-link $n0 $r0 19.65KB 15.00ms DropTail
set udpO [new Agent/UDP]

$ns attach-agent $n0 $udp0

set null0 [new Agent/Null]

$ns attach-agent $r0 $null0

$ns connect $udp0 $nullo

set cbr0 [new Application/Traffic/CBR]
$cbr0 attach-agent $udp0

$cbr0 set packetSize_ 914

$cbr0 set interval _ 0.05

$ns at 1.06 "$cbro start”



$ns at 1.54 "$cbro stop”

AN A B AR R Y NS2 JRIA
set n1 [$ns node]

set rl [$ns node]

$ns simplex-link $n1 $r1 143.45KB 20.00ms
DropTail

set tcpl [new Agent/TCP]

$ns attach-agent $n1 $tcpl

set nulll [new Agent/Null]

$ns attach-agent $r1 $nulll

$ns connect $tcpl $nulll

set cbrl [new Application/Traffic/CBR]
$cbr1 attach-agent $tcpl

$cbrl set packetSize 1483

$cbrl set interval_ 0.01

$ns at 0.00 "$cbrl start”
$ns at 1.01 "$cbrl stop”

7~ 5:
set n5 [$ns node]
set r5 [$ns node]

B FNEHN R B ) NS2 A

$ns simplex-link $n5 $r5 16.85KB 20ms DropTail
set tcp5 [new Agent/TCP]

$ns attach-agent $n5 $tcps

set null5 [new Agent/Null]

$ns attach-agent $r5 $null5
$ns connect $tcp5 $null5

set ftp5 [new Application/FTP]
$ftp5 attach-agent $tcps

$ns at 0.00 "$ftp5 start"

$ns at 0.88 "$ftp5 stop"”

%3 rule-1"rule-10 XFRi IP HVEAH(E B

k3 WG EEH A 1
F I 1) B ] U5 1P M 15 1P MLk s | omn
rule-1 | 2013/1/220:0:1.06 | 2013/1/220:0:1.54 | 121.249.*53 58.195.*.237 | 62010 | 2498
rule-2 2013/1/22 0:0:0 2013/1/22 0:0:1.01 | 202.119.*.148 | 14.219.*.145 80 | 3565
rule-3 2013/1/22 0:0:0 2013/1/22 0:0:3.25 | 211.65.*.69 218.19.*.99 | 22717 | 3667
rule-4 | 2013/1/220:0:22.11 | 2013/1/220:0:2.96 | 155.25.*.29 202.195. *.13 80 | 2539
rule-5 | 2013/1/220:0:3.44 | 2013/1/220:0:6.33 | 24.212.*214 | 219.219.*.108 | 50928 | 60766
rule-6 2013/1/22 0:0:0 2013/1/22 0:0:0.88 | 202.119.*.213 | 122.94.*.187 80 | 6483
rule-7 2013/1/22 0:0:0 2013/1/22 0:0:1.87 | 202.119.*100 | 61.152.*.174 | 2956 80
rule-8 2013/1/22 0:0:0 2013/1/22 0:0:1.00 | 202.119.*.148 | 14.219.*.145 80 | 3565
rule-9 | 2013/1/220:0:0.46 | 2013/1/220:0:1.48 | 114.112.*61 | 180.208.*.205 | 80 | 44546

rule-10 | 2013/1/220:0:1.46 | 2013/1/220:0:3.14 | 121.194.*240 | 180.208.*.12 80 | 54114
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Background

This paper proposed a NS2 script
generation method based on the IP Trace. There
are abundant researches based separately on NS2
or IP Trace at home and abroad, but perhaps due
to only a few institutions have the ability to
obtain traffic date from the high bandwidth trunk
channel, there are no research combining NS2
and IP Trace together so far. The method
proposed in the paper made the NS2 script
parameters come from the measured data as
more as possible to ensure the authenticity of
simulation results . Under the support of the
scheme, the IP Trace owner can provide the
third-party NS2 script service.



